Intracellular movement of protein aggregates reveals heterogeneous inactivation and resuscitation dynamics in stressed populations of Escherichia coli.
Inactivation of bacterial pathogens is of critical importance in fields ranging from antimicrobial therapy to food preservation. The efficacy of an antimicrobial treatment is often experimentally determined through viable plate counts that inherently provide a poor focus on the mechanisms and distribution of (sub)lethal injury and subsequent inactivation or resuscitation behavior of the stressed cells, which are increasingly important features for the proper understanding and design of inactivation strategies. In this report, we employ a live cell biology approach focusing on the energy-dependent motion of intracellular protein aggregates to investigate the heterogeneity within heat stressed Escherichia coli populations. As such, we were able to identify differential dynamics of cellular resuscitation and inactivation that are impossible to distinguish using more traditional approaches. Moreover, our data indicate the existence of late-resuscitating cells that remain physiologically active and are able to persist in the presence of antibiotics before resuscitation.